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Background: Inappropriate feeding practices during infancy may lead to overweight. The aims of this study are to
investigate the growth of children in the first 18 months of life; to evaluate the feeding practices of caregivers
using developed Young Child Feeding Questionnaire; and to investigate caregivers’ feeding attitudes and behaviors
associated with infants’ weight status.
Methods: Six month-old infants and their main caregivers entering the Kongjiang Community Health Center for a
routine well-child check were recruited for this study and followed up every 6 months for 12 months. Questionnaire
survey was carried out through on-site face-to-face interview at each visit with the main caregivers of children using
Young Child Feeding Questionnaire, which included caregivers’ feeding attitudes and behaviors. The weight and
length of children were measured at each visit.
Results: Among 197 children who completed the investigation at 18 months of age, 64 (32.49 %) children were
overweight (BMI-for-age z scores > +1). The increases in weight-for-age z scores and BMI-for-age z scores from birth to
6 months, 12 to 18 months and birth to 18 months in overweight children were significantly higher than those in
normal weight children (P < 0.001). In normal weight children, caregivers worried more about children’s being
“underweight” and “eating less” (P = 0.001), whereas caregivers with overweight children worried more about children’s
“eating too much” and being “overweight” (P < 0.001). In 64 overweight infants, the scores of “concern about child’s
food intake” were significantly correlated with increase in BAZ between 12 and 18 months (Bata = 0.293, P = 0.029).
Conclusions: Young Child Feeding Questionnaire is a valid tool for evaluating feeding practice of caregivers. The rapid
BMI gain in overweight children may be associated with some inappropriate feeding attitudes and behaviors of
caregivers.
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In recent decades, the prevalence of overweight and
obesity has increased significantly in the population, es-
pecially in children, which is becoming a considerable
public health burden in developed countries or in devel-
oping countries [1–3]. In Shanghai, the prevalence of
obesity among children aged 0 to 6 years has risen from
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(http://creativecommons.org/publicdomain/zeOverweight and obesity have adverse effects on chil-
dren’s health. Moreover, childhood overweight often
tracks into adulthood and is associated with the develop-
ment of adverse health outcomes in late adulthood.
Rapid weight gain in infancy is an important predictor
of obesity in later childhood. Evidences show that rapid
weight gain in early life may be closely related to the de-
velopment of cardiovascular and metabolic diseases in
adulthood [4–6].
Because of the lack of autonomy in early life, infants
and young children are completely dependent on their
caregivers. Generally, when to eat, what and how much
infants and young children eat is decided by their care-
givers. Therefore, the feeding patterns, feeding attitudes,
feeding behaviors of main caregivers, as well as theirdistributed under the terms of the Creative Commons Attribution 4.0
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status are likely to affect the growth and self-feeding pat-
terns of infants and young children [7–9]. Apropriate
feeding practices of caregivers may foster healthy eating
behaviors in infants and young children and promote
proper weight gain. Conversely, improper feeding prac-
tices are likely to result in inappropriate weight gain
[10]. Pressure to eat or food restriction may have adverse
effect on the infants’ responsiveness to internal cues of
hunger and satiety, weakening their ability to self-
regulate food consumption, and putting them at the risk
of being overweight [10, 11]. While some studies found
that responses to feeding in infants and young children
and their growth status may also affect the feeding atti-
tudes and behaviours of caregivers [12–14], other studies
found no relationship between feeding practice and
weight status [15].
Questionnaire investigation was a common method to
evaluate the feeding practices of caregivers. Baughcum
and colleagues developed the Infant Feeding Question-
naire (IFQ) related to early childhood overweight which
was validated as a useful tool to assess the feeding
practices of caregivers. Results suggested that there was
no particular feeding style associated with overweight
in young children [16]. However, in the assessment of
the feeding practices in low-income African-American
mothers using infant Feeding Style Questionnaire
(IFSQ) which included five feeding styles, laissez-faire,
restrictive, pressuring, responsive and indulgent, re-
searchers found that pressuring or restrictive feeding
style associated with energy intake and infant size was
probably an important environmental factor in the de-
velopment of obesity [17, 18]. These seemingly contra-
dictory results may be due at least in part to different
settings and measurements. Because feeding attitudes
and behaviors may differ by cultural and socioeconomic
status, feeding questionnaire as an instrument should
be adapted and validated in different populations.
The aims of our study are to (1) investigate the
growth of children 6–18 months; (2) evaluate the feed-
ing practices of caregivers of children 6–18 months
using developed Young Child Feeding Questionnaire
(YCFQ) based on existing infant and child feeding
questionnaires [16, 19, 20] combined with clinical ex-
perience; (3) investigate caregivers’ feeding attitudes
and behaviors associated with infants’ weight status.
Methods
Study design and participants
This study was conducted in Kongjiang community, a
typical community in downtown area of Shanghai.
Kongjiang Community Health Center provides routine
basic medical services to the local community, including
well-child checks for infants and young children.From November 2008 to April 2010, all 6-month-old
infants and their parents or main caregivers receiving
routine well-child check from Kongjiang Community
Health Center were recruited in this study. Inclusion cri-
teria for infants were healthy singleton infants, 6-month-
old (5- to 7- month-old), born between 37 and 42 weeks
gestational age, with birth weight between 2500 to
4000 g, and without metabolic or physical problems.
A total of 295 infants aged 5–7 months met the inclu-
sion criteria. Eighteen mothers refused to participate, so
277 infants and their parents or main caregivers were in-
cluded in the study and followed-up every 6 months for
1 year, at around age 12 months (11–13 months) and
18 months (17–19 months). Informations of the main
caregiver’s education, mother’s pre-pregnancy weight
and height, and family income were collected at base-
line baseline Additional file 1. Child feeding practices
including feeding environment, feeding attitudes and
behaviors were also assessed in follow-up question-
naire Additional file 2 at ages of 12 and 18 months.
Anthropometrics were obtained at each visit.
Of the 277 infants, 80 children had incomplete data at
age 18 months, 17 caregivers refused to complete the ques-
tionnaire due to a lack of time or impatience and 63 infants
had missing information in the questionnaire. Only
children with complete data at 6-month baseline question-
naire and at follow-up questionnaire at 18 months, and
anthropometric data of 3 visits were included in the
analysis, leaving a total of 197 children. Independent sample
t test indicated that there were no differences in child age
(P = 0.060), body mass index (BMI, in kg/m2) (P = 0.589),
BMI-for-age z scores (BAZ) (P = 0.538), length-for-age z
scores (LAZ) (P = 0.325) or Weight-for-age z scores
(WAZ) (P = 0.287) of the 80 children excluded versus the
197 children who completed the study at age 18 months.
Infants were enrolled after parents or main caregivers
provided informed consent. The study protocol was
approved by the Ethics Committee of Xinhua Hospital,




The weight and length of children at 6, 12 and
18 months of age were measured using standardized
procedures at the community health center. Wearing
light clothing, weight was measured using an electronic
pediatric scale to the nearest 0.005 kg, and length was mea-
sured using a pediatric-length board to the nearest 0.1 cm
with the child in a recumbent position. Standardization ex-
ercises for inter- and intra-measurer reliability in weight
and length were performed in which each child was
measured twice. If the differences between two measure-
ments in weight were more than 10 g, and differences in
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was taken. The first or last record was reported. The birth
weight and length were obtained from the infant’s birth
record. Mother’s pre-pregnancy BMI was based on self-
reported pre-pregnancy height and weight, and was calcu-
lated as weight in kilograms divided by the square of the
height in meters (kg/m2).
Anthropometric indices such as WAZ, LAZ, BMI and
BAZ of children at birth, 6, 12 and 18 months of age
were calculated according to the 2006 WHO Child
Growth Standards using the WHO Anthro 2009 soft-
ware [21].
Underweight, stunting, wasting were defined as
WAZ < −2, LAZ < −2, and BAZ < −2, respectively.
Overweight was defined as BAZ > +1, obese was defined
as BAZ > +2 [1]. Normal weight was defined as −1 ≤
BAZ ≤ +1.
After three children with BAZ < −1 were excluded,
remaining 194 children aged 18 months were divided
into overweight (BAZ > +1) group (n = 64) and normal
weight (−1≦BAZ≦ + 1) group (n = 130). Overweight
(BAZ > +1) and obese (BAZ > +2) children aged
18 months were combined into one group labeled as
overweight because of the small number of obese
children.
The Young Child Feeding Questionnaire (YCFQ)
Questionnaire items were developed from existing infant
or child feeding questionnaires [16, 19, 20] and based on
clinical experience of feeding attitudes and behaviors
which were related to overweight in early childhood. The
final questionnaire included 38 items Additional file 3.
The items of feeding practices were scored on a 5-
point Likert-type scale. The rating scales were anchored
by the terms “never” and “always” (responses were re-
corded using the following scale: 1 = Never, 2 = Rarely,
3 = Sometimes, 4 = Often, 5 = Always).
The information of child feeding practices was ob-
tained using the young child feeding questionnaire
(YCFQ) through on-site face-to-face interviews with the
parents or main caregivers by a trained clinical research
assistant at each visit.
Statistical analysis
SPSS 13.0 statistical software was used for all descriptive
analyses. We conducted exploratory factor analysis (vari-
max rotation) on the 38 items to determine the un-
derlying factor structure of the YCFQ. Factors with
eigenvalues greater than 1.0 were retained, and individ-
ual item was retained if it loaded above 0.30 on a single
factor. Factor analysis was repeated three times to de-
termine all items that met these loading criteria. In-
ternal consistency of each factor was assessed by
Cronbach’s alpha (α). Pearson correlation coefficient (r)was used if a factor had only two items. The scores of
the items in each factor were summed to obtain a total
score of each factor. The score medians (interquartile
range) of each item and each factor were calculated.
The inter-factor correlations were tested by Spearman
correlation.
Measurement data were presented as mean ± SD for
normally distributed continuous variables or median
(interquartile range) for data not normally distributed.
Categorical data were summarized by calculating per-
centages. Anthropometric z scores such as WAZ, LAZ
and BAZ at birth, 6, 12 and 18 months of age between
normal weight and overweight children were compared
by analysis of covariance after adjusting for birth weight
and mothers’ pre-pregnancy BMI. Factor scores between
normal weight and overweight children were compared
by Wilcoxon rank sum test. The chi-square test was
used to examine the differences in characteristics of the
main caregivers between normal weight and overweight
children. The linear mixed model was used to analyse
the growth trends of the children from birth to
18 months and the differences were compared between
overweight and normal weight children. The associations
between factor scores of YCFQ and the increase in BAZ
from 12 to 18 months in overweight children were ex-
amined by a multiple linear regression analysis after
adjusting for birth weight and mothers’ pre-pregnancy
height as possible confounding variables.
All statistical tests were two-tailed and P values <0.05
were considered statistically significant.Results
Discription of study sample
The mean age of 197 children who completed the 12-
month follow-up was (18.11 ± 0.27) months. Of those,
93 were boys (47.16 %) and 104 were girls (52.79 %).
The anthropometric indices of 197 children from birth
to 18 months are shown in Table 1. Most children grew
well in this community. Evaluated by the WHO Child
Growth Standards, mean LAZ, WAZ and BAZ of 197
children at 18 months were all above the WHO median.
There was only one child (0.51 %) who exhibited sign of
wasting (BAZ < −2) and there was no underweight
(WAZ < −2) or stunting (LAZ < −2). The BAZ of three
children (1.52 %) were less than −1. However, 64 chil-
dren (32.49 %), including 33 boys and 31 girls were over-
weight (BAZ > +1). Among them, 9 (4.57 %) children,
including 3 boys and 6 girls were obese (BAZ > +2).
There was no significant difference in the prevalence of
overweight between girls and boys (35.48 % vs. 29.81 %,
χ2 = 0.721, P = 0.396). The difference in prevalence of
obesity by gender was not significant (5.77 % vs. 3.23 %,
χ2 = 0.262, P = 0.609).
Table 1 Growth from birth to 18 months in normal weight and overweight children
Items Normal weight children (n = 130) Overweight children (n = 64) Overall (n = 197) Statistical value (F) Pa
Weight-for-age z scores (WAZ)
At birth 0.02 ± 0.66 0.12 ± 0.66 0.06 ± 0.66 0.700 0.404
At 6 months 0.62 ± 0.74 1.36 ± 0.76 0.86 ± 0.82 38.979 <0.001
At 12 months 0.49 ± 0.69 1.28 ± 0.65 0.75 ± 0.77 55.388 <0.001
At 18 months 0.31 ± 0.63 1.44 ± 0.51 0.66 ± 0.81 148.952 <0.001
Increase in WAZ
0-6 months 0.60 ± 0.80 1.24 ± 0.85 0.81 ± 0.88 39.400 <0.001
6-12 months −0.13 ± 0.47 −0.07 ± 0.59 −0.11 ± 0.51 0.589 0.444
12-18 months −0.18 ± 0.64 0.16 ± 0.49 −0.09 ± 0.63 15.303 <0.001
0-18 months 0.29 ± 0.76 1.32 ± 0.76 0.60 ± 0.93 160.586 <0.001
Length-for-age z scores (LAZ)
At birth 0.03 ± 0.64 −0.04 ± 0.62 0.00 ± 0.63 0.945 0.332
At 6 months 0.48 ± 0.80 0.72 ± 0.93 0.57 ± 0.85 3.447 0.065
At 12 months 0.41 ± 0.89 0.56 ± 0.91 0.46 ± 0.90 1.529 0.218
At 18 months 0.32 ± 0.93 0.56 ± 0.86 0.41 ± 0.92 3.258 0.073
Increase in LAZ
0-6 months 0.45 ± 0.94 0.76 ± 0.96 0.56 ± 0.95 4.770 0.030
6-12 months −0.08 ± 0.62 −0.16 ± 0.70 −0.10 ± 0.64 0.406 0.525
12-18 months −0.09 ± 0.76 −0.00 ± 0.68 −0.06 ± 0.73 0.579 0.448
0-18 months 0.28 ± 1.09 0.60 ± 0.90 0.40 ± 1.04 4.561 0.034
BMI-for-age z scores (BAZ)
At birth 0.02 ± 0.97 0.23 ± 0.88 0.09 ± 0.94 2.041 0.155
At 6 months 0.47 ± 0.77 1.27 ± 0.93 0.72 ± 0.91 36.907 <0.001
At 12 months 0.40 ± 0.64 1.28 ± 0.73 0.68 ± 0.80 69.581 <0.001
At 18 months 0.19 ± 0.49 1.56 ± 0.45 0.61 ± 0.85 335.717 <0.001
Increase in BAZ
0-6 months 0.45 ± 1.18 1.03 ± 1.16 0.63 ± 1.22 23.086 <0.001
6-12 months −0.07 ± 0.62 0.02 ± 0.69 −0.04 ± 0.64 0.738 0.391
12-18 months −0.20 ± 0.71 0.28 ± 0.64 −0.07 ± 0.76 22.459 <0.001
0-18 months 0.18 ± 1.05 1.33 ± 1.01 0.51 ± 1.22 174.607 <0.001
aAnalysis of covariance by adjustment of mother’s pre-pregnancy BMI for WAZ, LAZ and BAZ at birth, and by adjustment of birth weight and mother’s
pre-pregnancy BMI for other variables
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overweight and normal weight children
There was no significant difference in WAZ, LAZ and BAZ
at birth between normal weight (−1≦BAZ≦+ 1, n = 130)
and overweight (BAZ > +1, n = 64) children at 18 months
after adjusting for mothers’ pre-pregnancy BMI (P = 0.404,
0.332 and 0.155). The WAZ and BAZ at age 6, 12 and
18 months in overweight children were all significantly
higher compared with normal weight children after con-
trolling for birth weight and mothers’ pre-pregnancy BMI
(P < 0.001). However, no significant difference in LAZ at
age 6, 12 and 18 months existed between normal weight
and overweight children (P = 0.065, 0.218 and 0.073)
(Table 1).The increases in WAZ and BAZ from birth to
6 months, 12 to 18 months and birth to 18 months in
overweight children were significantly higher than those
in normal weight children after adjusting for birth
weight and mothers’ pre-pregnancy BMI; this difference
was not present for 6–12 months (P < 0.001) (Table 1).
Linear mixed model was used to analyse the growth
tendencies of 194 children (3 children with BAZ < −1
were excluded) from birth to 18 months and found that
WAZ, LAZ and BAZ of all children changed signifi-
cantly with age (age 0, 6, 12 and 18 months) (F = 56.586,
P < 0.01; F = 15.338, P < 0.01; F = 40.891, P < 0.01). Fur-
thermore, the variation tendencies of WAZ, LAZ and
BAZ from birth to 18 months in overweight children
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children (F = 150.925, P < 0.01; F = 4.697, P = 0.031; F =
181.742, P < 0.01).Main caregivers
As far as the main caregivers were concerned, among
197 children, 72 (36.55 %) children were mainly fed by
grandparents, 62 (31.47 %) were mainly fed by parents,
61 (30.96 %) were fed jointly by grandparents and
parents, and 2 (1.02 %) were fed by relatives at the 18-
month visit. Years of education less than 9 was found in
the maincaregivers of 36 children (18.27 %), 9 ~ 12 years
in maincaregivers of 42 children (21.32 %) and more
than 12 years in maincaregivers of 119 children
(60.41 %). There were 65 children (32.99 %) whose an-
nual household income was less than RMB 60,000 per
year, 85 (43.15 %) with annual household income of
RMB 60 ~ 150,000 per year, and 47 (23.86 %) with an-
nual household income of RMB more than 150,000 per
year.
Excluding three 18-month-old children with BAZ < −1,
the maternal pre-pregnancy BMI of overweight children
(n = 64) was significantly higher than that of normal
weight children (n = 130) (21.92 ± 2.93 vs. 20.85 ± 2.81,
t = −2.470, P = 0.014), however, there were no signifi-
cant differences between normal weight children and
overweight children in the composition of main care-
givers (Fisher’s exact test, P = 0.626), in years of
education of main caregivers (χ2 = 3.774, P = 0.152), and
in annual household income (χ2 = 2.086, P = 0.352)
(Table 2).Table 2 Characteristics of the main caregivers





Parents and grandparents 41 (31.54)
Others 2 (1.54)
Years of education [n (%)]
≦9 years 29 (22.31)
9-12 years 26 (20.00)
> 12 years 75 (57.69)
Annual household income [n (%)]
≦RMB 60 thousand per year 39 (30.00)
RMB 60–150 thousand per year 57 (43.85)
> RMB 150 thousand per year 34 (26.15)
Three young children with BAZ < −1 at 18 months were excluded
aFisher’s exact testFactor structure
Factor analysis resulted in a ten-factor solution for the
final 28 items retained (Table 3). The accumulated vari-
ance contribution rate of the final factor structure was
68.56 % and communalities for these 28 items ranged
from 0.45 to 0.86. Three factors (Factor 1, 2 and 4) in-
cluded 4 items, two (Factor 3 and 5) included 3 items, and
five (Factor 6, 7, 8, 9 and 10) included 2 items. According
to the contents of the items composing each factor, these
ten factors were named. The contents of items composing
Factor 1 and 2 reflected the feeding attitudes of main care-
givers, and Factor 1 and 2 were named “concern about
child undereating or being underweight” and “concern
about child overeating or being overweight”, respectively.
Factor 4, 8, 9 and 10 focused on the feeding behaviors of
main caregivers, and were named “over-feeding behavior”,
“pushing the child to eat more”, “using food to calm the
child” and “concern about child’s food intake”, respect-
ively. Factor 3 and 6 named “interaction with the child
during feeding” and “language communication while feed-
ing” reflected the feeding environment created by care-
givers. Factor 5 was named “children’s food preferences”
concerning about the degree of preference in children for
calorie-dense foods, puffed foods, fried foods, starchy
foods, carbonated beverages, and so on. Factor 7 was
named “awareness of child’s hunger and satiety cues”.
Four factors (Factor 1, 2, 3 and 7) had coefficient alphas
above 0.70, but the four factors with two items (Factors 6,
8, 9 and 10) each had Pearson correlation coefficients
below 0.50. The ten factors were generally not highly re-
lated to each other, with inter-factor correlations ranging
from 0.004 to 0.419.Overweight children Statistical value (χ2) P
(n = 64)




7 (10.94) 3.774 0.152
16 (25.00)
41 (21.65)
25 (39.06) 2.086 0.352
27 (42.19)
12 (18.75)
Table 3 Factor and item descriptive statistics, factor loadings, and internal consistency for the ten-factor solution of the young child
feeding practice questionnaire (n = 197)
Factors and items composing each factor (median,
interquartile range)
Factor loading
αa 1 2 3 4 5 6 7 8 9 10 h2b
Factor 1-Concern about child undereating or being
underweight (8, 5–13)
0.77
1. Worried child being underweight (1, 1–4) 0.86C −0.10 −0.14 —d 0.12 — — — — — 0.79
2. Felt that one was not doing a good job in feeding
when one saw that other children of the same age
weighed more (1,1-2)
0.83 — — — — — — 0.16 — — 0.73
3. Upset if child did not eat enough (2, 1–4) 0.60 — — 0.45 — — — — 0.12 — 0.59
4. Worried child was not eating enough (3, 1–4) 0.55 — — 0.40 — — — 0.23 — −0.24 0.58
Factor 2-Concern about child overeating or being
overweight (4, 4–8)
0.77
5. Upset if child ate too much (1, 1–3) — 0.81 — — −0.10 — — −0.22 — — 0.75
6. Worried child was eating too much (1, 1–2) — 0.80 — — — −0.17 — −0.27 — 0.15 0.77
7. Restriction of food intake to prevent the child
becoming overweight
−0.21 0.73 — −0.15 — — — 0.33 — — 0.73
8. Worried child being overweight (1, 1–1) −0.27 0.70 −0.19 — — — — 0.21 — — 0.65
Factor 3-Interaction with the child during
feeding (15, 13–15)
0.76
9. Smiled to your child while feeding (5, 4–5) — — 0.85 — — 0.31 — — — — 0.84
10. Eye contact while feeding (5, 4–5) — — 0.84 — — 0.30 — — — — 0.81
11. Face-to-face feeding (5, 5–5) — — 0.72 — — −0.24 — 0.14 — — 0.63
Factor 4-Over-feeding behavior (13, 9–15) 0.54
12. If child did not eat enough, changed feeding
method to feed more (4, 1–5)
— — — 0.80 0.20 −0.15 −0.11 — — — 0.73
13. Diverted the child’s attention to feed more (4, 2–5) — — −0.17 0.70 — 0.20 — 0.13 0.20 — 0.65
14. Fed more before sleep to let the child sleep longer
(1, 1–5)
0.11 — 0.14 0.44 −0.18 −0.27 −0.21 — 0.22 −0.21 0.45
15. If child ate less at one meal, prepared other foods
for him/her within 30 min (3, 1–4)
0.19 −0.26 0.13 0.34 0.32 0.33 — 0.11 0.10 — 0.47
Factor 5- Children’s food preferences (6, 3–8) 0.60
16. Did your child prefer calorie-dense food
(e.g. sweets, chocolate, etc.) (1, 1–3)
— — — — 0.83 — — — — — 0.70
17. Did you give your child puffed food, candy,
carbonated beverages, fried foods (1, 1–2)
— — 0.12 — 0.80 — — — — −0.27 0.75
18. Did your child prefer starchy foods (cookies, cakes,
bread and potatoes) (2, 1–4)
0.17 — — −0.11 0.55 0.24 0.11 −0.19 0.17 0.35 0.61
Factor 6-Language communication while feeding (9, 7–10) 0.48
19. Talked or sang to child while feeding (4, 4–5) — — — — — 0.76 0.12 0.11 — — 0.62
20. Praising for the child’s good eating behaviors (5, 4–5) — — 0.22 −0.11 — 0.72 0.11 — −0.17 — 0.64
Factor 7-Awareness of child’s hunger and satiety cues (10, 8–10) 0.72
21. I knew when child was full (5, 4–5) — — — — — — 0.90 — — — 0.83
22. I knew when child was hungry (5, 4–5) — — 0.14 — — 0.15 0.89 — — — 0.86
Factor 8-Pushing the child to eat more (3, 2–5) 0.37
23. Regardless the child’s refusal and made him/her eat
a certain amount (1, 1–3)
0.25 — — 0.15 — — −0.15 0.75 — — 0.67
24. Encouraging the child to eat more (1, 1–3) 0.47 — — 0.14 — 0.22 — 0.50 — — 0.55
Factor 9-Using food to calm the child (2, 2–5) 0.44
0.14 — −0.11 — — −0.18 — 0.13 0.82 −0.10 0.78
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Table 3 Factor and item descriptive statistics, factor loadings, and internal consistency for the ten-factor solution of the young child
feeding practice questionnaire (n = 197) (Continued)
25. Feeding child was the best way to stop
fussiness (1, 1–1)
26. When fussy, feeding child was first thing
you would do (1, 1–3)
— — — 0.14 0.19 — — — 0.78 — 0.69
Factor 10-Concerned about child’s food intake (7, 5–8) 0.17
27. Could the child eat all foods you provided
at every meal (3, 3–4)
−0.15 — — −0.15 — — — — — 0.76 0.65
28. Did you think your child should eat all foods
you provided at every meal (4, 1–5)
0.17 — — 0.17 — — — 0.44 — 0.63 0.66
aMeasure of internal consistency: Cronbach alpha (α). Pearson correlation coefficient (r) used if only two items per factor
bh2 = communality
cBoldface indicates highest factor loadings
d— indicates factor loading (absolute value) was less than 0.1
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Scores of ten factors were compared between caregivers
of overweight and normal weight children and signifi-
cant differences in feeding attitudes were found (Table 4).
While caregivers of normal weight children were signifi-
cantly more concerned about their children’ undereating
or being underweight (Z = −3.260, P = 0.001) (Factor 1),
caregivers of overweight children showed higher levels
of concern about their children’ overeating or being
overweight (Z = −4.035, P < 0.001) (Factor 2). There
were no significant differences in scores of remaining 8
factors.
Correlation of increase in BAZ between 12 and 18 months
and factor scores of YCFQ in overweight children
In 64 overweight children at 18 months, the scores of
“concern about child’s food intake” (Factor 10) were posi-
tively correlated with the increase in BAZ between 12 andTable 4 Differences in factor scores by weight status
Factor (range) Factor score
Overall (n = 197) Norm
Factor 1-Concern about child undereating or
being underweight (4–20)
8(5–13)a 9.5(6
Factor 2-Concern about child overeating or
being overweight (4–20)
4(4–8) 4(4–
Factor 3-Interaction with the child during
feeding (3–15)
15(13–15) 15(1
Factor 4-Over-feeding behavior (4–20) 13(9–15) 13(9
Factor 5- Children’s food preferences (3–15) 6(3–8) 6(3–
Factor 6-Language communication while
feeding (2–10)
9(7–10) 9(8–
Factor 7-Awareness of child’s hunger and
satiety cues (2–10)
10(8–10) 10(8
Factor 8-Pushing the child to eat more (2–10) 3(2–5) 3(2–
Factor 9-Using food to calm the child (2–10) 2(2–5) 2(2–
Factor 10-Concern about child’s food intake (2–10) 7(5–8) 7(5–
amedian (interquartile range)
bWilcoxon rank sum test18 months (Bata = 0.293, P = 0.029) after adjusting for
birth weight and mother’s pre-pregnancy height by mul-
tiple linear regression analysis (Table 5).Discussion
The prevalence and severity of childhood overweight
and obesity are steadily increasing and has become a
global public health problem. The same situation hap-
pens in China, especially in Shanghai, an affluent
metropolis [22, 23]. Rapid weight gain in infancy is prob-
ably the initiation of childhood obesity, and also contrib-
utes to the increase in risk of metabolic disorders in
adulthood. However, the feeding for infants and young
children almost completely depends on their caregivers,
especially in infancy. The caregiver’s feeding beliefs and
behaviors may have a great impact on the growth and
development of infants and young children.Statistical value (Z) Pb
al weight (n = 130) Overweight (n = 64)
–13) 7(4–11) −3.260 0.001
8) 7(4–12) −4.035 <0.001
3–15) 15(13–15) −0.020 0.984
–16) 12(8.25-14.75) −1.160 0.246
8) 6(3.25-8) −0.436 0.663
10) 9(7–10) −1.159 0.246
–10) 10(8–10) −0.059 0.953
5) 3(2–5.75) −0.707 0.480
4.25) 3(2–5) −1.664 0.096
8) 6(5–8) −0.067 0.946
Table 5 Correlation between increase in BAZ between 12 and 18 months and factor scores of YCFQ in overweight children (n = 64)
Factor Increase in BAZ between 12 and 18 months
Betaa Std.Error Pb
Factor 1-Concern about child undereating or being underweight 0.197 0.020 0.133
Factor 2-Concern about child overeating or being overweight −0.041 0.018 0.748
Factor 3-Interaction with the child during feeding 0.185 0.034 0.157
Factor 4-Over-feeding behavior 0.086 0.020 0.503
Factor 5- Children’s food preferences −0.089 0.033 0.510
Factor 6-Language communication while feeding 0.061 0.043 0.643
Factor 7-Awareness of child’s hunger and satiety cues −0.017 0.049 0.894
Factor 8-Pushing the child to eat more 0.185 0.037 0.160
Factor 9-Using food to calm the child −0.234 0.043 0.068
Factor 10-Concerned about child’s food intake 0.293 0.040 0.029
aStandardized partial regression coefficient
bAssociation between increase in BAZ from 12 to 18 months and factor scores of YCFQ in overweight children adjusted for birth weight and mother’s
pre-pregnancy height
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children aged 18 months was high (32.49 %) in this com-
munity. Furthermore, the increases in WAZ and BAZ
from birth to 6 months, 12 to 18 months and birth to
18 months in overweight children were significantly
higher than those in normal weight children after con-
trolling for birth weight and mothers’ pre-pregnancy
BMI. A growing number of studies have confirmed that
rapid early weight gain is a significant risk factor for
obesity in later life [24, 25]. Weight gain during the first
24 months of life was also considered as the best overall
predictor of overweight at school entry [26]. Our study
indicates that approximately one-third of the infants in
this community had rapid weight gain and are at the risk
of becoming overweight or obesity in their later life.
A systematic review and meta-analysis revealed that
pre-pregnancy overweight/obesity increased the risk of
high birth weight and subsequent offspring overweight/
obesity [27]. A multi-ethnic cohort study also found
that maternal pre-pregnancy BMI was positively corre-
lated to infant’s weight and BMI at 14 months [28].
Similarly, our study showed that the maternal pre-
pregnancy BMI of overweight children was significantly
higher than that of normal weight children. Genetic
mechanism, familial characteristics such as food prefer-
ences, eating habits and lifestyle may contribute to the
association between maternal pre-pregnancy over-
weight and offspring overweight.
Factor analysis of the YCFQ yielded ten factors con-
sisting of 28 items, and feeding attitudes, feeding behav-
iors, feeding environment, food preference of children
were involved in ten factors. The cumulative variance
contribution rate of ten factors were 68.56 %, and the
communalities for all of the items were in the range of
0.47 ~ 0.86. Therefore, it indicates that the CFQ can be a
valid tool for evaluating feeding practice in our setting.As expected, the findings of YCFQ found that care-
givers of normal weight children were more concerned
about the children’s undereating or being underweight,
while caregivers of overweight children were more con-
cerned about the children’s eating too much and being
overweight. A similar result was reported in a study in
which the parents of boys with normal BMI were more
concerned about their boys’ underweight compared to
the parents of boys with high BMI and thus adopted
more over-feeding behaviors [29]. This suggests that the
weight status of children influences the feeding attitudes
of caregivers. However, there was no difference in over-
feeding behaviors between caregivers of normal weight
and overweight children.
Through multiple linear regression analysis, we found
that the increases in BAZ from 12 to 18 months in 64
overweight children were significantly positively corre-
lated with the scores of factor 10. It is suggested that
such feeding attitude and behavior as pushing children
to eat a certain amount of food is likely driving the rapid
increase in BAZ from 12 to 18 months in overweight
children.
In this study, grandparents played a leading or second-
ary role in feeding of 67.5 % children. Furthermore, the
composition, education duration and annual household
income of main caregivers were similar between normal
weight and overweight young children. In China, grand-
parents often have the main responsibility for infant and
young child feeding, which is different from western
countries in which parents are usually the main care-
givers responsible for children’s food intake. Due to rapid
economic development and increased income in recent
decades, nutritional status of infants and young children
in China has improved greatly. In metropolitan cities and
particularly in Shanghai, main nutritional problems have
changed from undernutrition to overnutrition. However,
Ma et al. BMC Pediatrics  (2015) 15:97 Page 9 of 10in Chinese culture, there is still a widespread belief that fat
represents health, especially for grandparents. Driven by
this belief, caregivers, mainly composed of grandparents,
commonly push children to eat a certain amount of food
at every meal, regardless of children’ internal cues of hun-
ger and satiety. Moreover, the amount of food to feed de-
termined by caregivers according to their own standard is
likely to exceed their children’s needs. This sort of feeding
attitude and behavior may undermine the ability to regu-
late food intake in infants and children, leading to
desensitization of hunger and satiety and subsequent ex-
cessive weight gain and obesity [30].
There are some notable findings in this study. The 12-
month follow-up from 6 to 18 months of age showed that
overweight children always had a more rapid weight gain
in comparison with normal weight children at each visit.
Furthermore, combining with a survey at 18 months, we
found that caregivers of overweight children had some im-
proper feeding attitudes and behaviors based on lack of
awareness of internal cues of hunger and satiety which
were closely related to the rapid weight gain in the last six
months.
Our study has several limitations. First, the data were
only collected from a community in Shanghai which
may not be representative of child feeding practice in
China. Secondly, because the caregivers reported about
themselves with no objective reporters, the risk of
reporting bias may exist.
Conclusion
In conclusion, improper feeding attitudes and behaviors
of caregivers due to lack of awareness of internal cues of
hunger and satiety may result in rapid weight gain of in-
fants and young children and increase the risk of
overweight/obesity in the later life. Once obesity is
established, therapeutic interventions are expensive and
tend to have poor long-term effects. Infancy may be the
most effective period to prevent overweight and obesity
[31, 32]. Community health centers, playing an import-
ant role in the prevention of overweight and obesity,
should pay more attention to health education about
feeding. It is necessary to raise caregivers’ recognition of
childhood overweight and correct inappropriate feeding
attitudes and related risk feeding behaviors in order to
prevent overweight. Future public health programs
should include prospective studies on infant and young
child feeding practices in an effort to identify effective
preventive strategies to prevent early obesity.
Additional files
Additional file 1: The baseline questionnaire. (PDF 134 kb)
Additional file 2: The follow-up questionnaire. (PDF 107 kb)Additional file 3: The young child feeding questionnaire (YCFQ).
(PDF 122 kb)
Abbreviations
WAZ: Weight-for-age z scores; LAZ: Length-for-age z scores; WLZ: Weight-for-
length z scores; BMI: Body mass index; BAZ: BMI-for-age z scores; YCFQ: The
Young Child Feeding Questionnaire.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
JQM performed the acquisition of data, analysis of data and drafted the
paper. LLZ and YQH participated in the design of study and acquisition of
data; SSL contributed to the acquisition of data. XYS was in charge of the
study, revising the paper and approving the final version to be submitted.
All authors have read and have approved the manuscript as submitted.
Acknowledgements and funding
This study was funded by Shanghai Key Laboratory of Pediatric
Gastroenterology and Nutrition (No. 11DZ2260500), National Natural Science
Foundation of China (No. 81172686 and No. 81302446). We thank the staff at
the department of Child Healthcare in Kongjiang Community Health Center
for their assistance in our acquisition of data and in finishing the
questionnaire.
Received: 4 August 2014 Accepted: 13 August 2015
References
1. de Onis M, Blössner M, Borghi E. Global prevalence and trends of overweight
and obesity among preschool children. Am J Clin Nutr. 2010;92:1257–64.
2. Gupta N, Goel K, Shah P, Misra A. Childhood obesity in developing
countries: epidemiology, determinants, and prevention. Endocr Rev.
2012;33:48–70.
3. Kumar HN, Mohanan P, Kotian S, Sajjan BS, Kumar SG. Prevalence of
overweight and obesity among preschool children in semi urban South
India. Indian Pediatr. 2008;45:497–9.
4. Baird J, Fisher D, Lucas P, Kleijnen J, Roberts H, Law C. Being big or growing
fast: systematic review of size and growth in infancy and later obesity. BMJ.
2005;331:929.
5. Monteiro PO, Victora CG. Rapid growth in infancy and childhood and
obesity in later life-a systematic review. Obes Rev. 2005;6:143–54.
6. Goodell LS, Wakefield DB, Ferris AM. Rapid weight gain during the first year
of life predicts obesity in 2–3 year olds from a low-income, minority
Population. J Community Health. 2009;34:370–5.
7. Mihrshahi S, Battistutta D, Magarey A, Daniels LA. Determinants of rapid
weight gain during infancy: baseline results from the NOURISH randomised
controlled trial. BMC Pediatr. 2011;11:99.
8. Lindsay AC, Machado MT, Sussner KM, Hardwick CK, Kerr LR, Peterson KE.
Brazilian mothers’ beliefs, attitudes and practices related to child weight
status and early feeding within the context of nutrition transition. J Biosoc
Sci. 2009;41:21–37.
9. Lindsay AC, Sussner KM, Greaney ML, Peterson KE. Latina mothers’ beliefs
and practices related to weight status, feeding, and the development of
child overweight. Public Health Nurs. 2011;28:107–18.
10. Scaqlioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the
development of children eating behavior. Br J Nutr. 2008;99 Suppl 1:S22–5.
11. Cross RS, Fierman AH, Mendelsohn AL, Chiasson MA, Rosenberg TJ,
Scheinmann R, et al. Maternal perceptions of infant hunger, satiety, and
pressuring feeding styles in an urban Latina WIC population. Acad Pediatr.
2010;10:29–35.
12. Gregory JE, Paxton SJ, Brozovic AM. Pressure to eat and restriction are
associated with child eating behaviours and maternal concern about child
weight, but not child body mass index, in 2- to 4-year-old children.
Appetite. 2010;54:550–6.
13. Redsell SA, Atkinson P, Nathan D, Siriwardena AN, Swift JA, Glazebrook C.
Parents’ beliefs about appropriate infant size, growth and feeding
behaviour: implications for the prevention of childhood obesity. BMC Public
Health. 2010;10:711.
Ma et al. BMC Pediatrics  (2015) 15:97 Page 10 of 1014. Rhee KE, Coleman SM, Appugliese DP, Kaciroti NA, Corwyn RF, Davidson NS,
et al. Maternal feeding practices become more controlling after and not
before excessive rates of weight gain. Obesity. 2009;17:1724–9.
15. Brown A, Lee M. Maternal control of child feeding during the weaning
period: differences between mothers following a baby-led or standard
weaning approach. Matern Child Health J. 2011;15:1265–71.
16. Baughcum AE, Powers SW, Johnson SB, Chamberlin LA, Deeks CM, Jain A,
et al. Maternal feeding practices and beliefs and their relationships to
overweight in early childhood. J Dev Behav Pediatr. 2001;22:391–408.
17. Thompson AL, Adair LS, Bentley ME. Pressuring and restrictive feeding styles
influence infant feeding and size among a low-income African-American
sample. Obesity (Silver Spring). 2013;21:562–71.
18. Thompson AL, Mendez MA, Borja JB, Adair LS, Zimmer CR, Bentley ME.
Development and validation of the Infant Feeding Style Questionnaire.
Appetite. 2009;53:210–21.
19. Birch LL, Fisher JO, Grimm-Thomas K, Markey CN, Sawyer R, Johnson SL.
Confirmatory factor analysis of the Child Feeding Questionnaire: a measure
of parental attitudes, beliefs and practices about child feeding and obesity
proneness. Appetite. 2001;36:201–10.
20. Musher-Eizenman D, Holub S. Comprehensive Feeding Practices
Questionnaire: Validation of a New Measure of Parental Feeding Practices.
J Pediatr Psychol. 2007;32:960–72.
21. WHO. Anthro for personal computers, version 3. Software for assessing
growth and development of the world’s children. Geneva: WHO; 2009.
22. Ma J-Q, Zhou L-L, Hu Y-Q, Liu J-R, Liu S-S, Zhang J, et al. Feeding and
growth of normal birth weight infants during the first year of life in
Shanghai. Early Hum Dev. 2012;88:831–6.
23. Jing-Qiu M, Li-Li Z, Yan-Qi H, Jin-Rong L, Shan-Shan L, Jie Z, et al. A
summary index of infant and child feeding practices is associated with child
growth in urban Shanghai. BMC Public Health. 2012;12:568.
24. McCormick DP, Sarpong K, Jordan L, Ray LA, Jain S. Infant obesity: Are we
ready to make this diagnosis? J Pediatr. 2010;157:15–9.
25. Ong KK, Loos RJ. Rapid infancy weight gain and subsequent obesity:
Systematic reviews and hopeful suggestions. Acta Paediatr. 2006;95:904–8.
26. Koletzko B, von Kries R, Closa R, Escribano J, Scaglioni S, Giovannini M, et al.
Can infant feeding choice modulate later obesity risk? Am J Clin Nutr.
2009;89:1502s–8s.
27. Yu Z, Han S, Zhu J, Sun X, Ji C, Guo X. Pre-pregnancy body mass index in
relation to infant birth weight and offspring overweight/obesity: a
systematic review and meta-analysis. PLoS One. 2013;8:e61627.
28. Mesman I, Roseboom TJ, Bonsel GJ, Gemke RJ, van der Wal MF, Vrijkotte TG.
Maternal prepregnancy body mass index explains infant’s weight and BMI
at 14 months: results from a multi-ethnic cohort study. Arch Dis Child.
2009;94:587–95.
29. Brann LS, Skinner JD. More controlling child-feeding practices are found
among parents of boys with an average body mass index compared with
parents of boys with a high body mass index. J Am Diet Assoc.
2005;105:1411–6.
30. Faith MS, Scanlon KS, Birch LL, Francis LA, Sherry B. Parent–child feeding
strategies and their relationships to child eating and weight status. Obes
Res. 2004;12:1711–22.
31. Campbell K, Hesketh K, Crawford D, Salmon J, Ball K, McCallum Z. The Infant
Feeding Activity and Nutrition Trial (INFANT) an early intervention to
prevent childhood obesity: cluster-randomised controlled trial. BMC Public
Health. 2008;8:103.
32. Thompson AL, Bentley ME. The critical period of infant feeding for the
development of early disparities in obesity. Soc Sci Med. 2013;97:288–96.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
